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Experiment of Frequency-multiplexed Photon Pair Generation
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Photon pair generation by spontaneous parametric down conversion (SPDC) is widely used
for photonic quantum information processing. Typically, in order to suppress multiple photon
pair emissions for a high quality of the quantum state, a single photon emission probability
is set much smaller than 1, which means no photon emission probability is large. Frequency
multiplexed photon pair generation is one of the ways for solving this inefficiency. For achieving
the frequency multiplexed photon pairs, we designed a second-order nonlinear optical crystal
with high reflective coatings at both ends of the crystal. As a preliminary experiment, we
demonstrated frequency comb generation by employing this monolithic device.

The theory of the comb generation is as follows: when a strong pump light with a frequency
resonant on the cavity is input to the nonlinear optical medium, second harmonic generation of
the fundamental light is generated. Then, optical parametric oscillation of the second harmonic
light produces a signal and an idler light around the fundamental pump light. Through cascaded
processes of these nonlinear optical interaction, the sideband peaks gradually grow. Finally,
the frequency comb spectra with a comb separation corresponding to the free spectral range
of'the cavity appear.

In our experiment, we used 280-mW pump light at 1540 nm. When we adjusted the pump
frequency to on resonant condition, we observed a wide spectral spanning up to 60 nm with a
narrow rf beat note spectrum at 3.5 GHz corresponding to the free spectral range. As a future
work, by using a pump light with a power much smaller than the threshold value for oscillation,

we will demonstrate a frequency multiplexed photon pair generation.
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